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(54) ELECTROLYTE AND ELECTROCHEMICAL ELEMENT USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the heat 
resistance of an electrolyte and prevent its sealant from 
deteriorating, by composing it of the solution of a 
quaternary salt of a compound having N.N.N'-displaced 
amidine groups and represented by a specific formula. 
SOLUTION: An electrolyte is composed of the solution 
of a quaternary salt which is formed out of a cation and 
an organic acid anion. The quaternary salt is obtained by 
making into a quaternary compound a compound which 
has N.N.N'-displaced amidine groups and is represented 
by the formula (1) (where R1 is hydrogen atom or a 
hydrocarbon group with one to twenty carbons which 
may be displaced allowably by a hydroxyl group: each of 
R2, R3, R4 is a hydrocarbon group with one to ten 
carbons which may have allowably a hydroxyl group, 
amino group, nitro group, cyano group, carboxyl group, 
ether group, or aldehyde group. Some or all of R1, R2, 
R3, and R4 may be bonded allowably to each other to 
form a ring.). As the solvent of the foregoing solution, an 
organic solvent and/or water are used. 
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iffi&mii tehrs* (i) T^m»N, n. 
n' -m&7 *<t&<h u> £4${tb 

[<ti] 

R»-C= N R 4 
R 2 -N-R 3 
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[i^R 1 tt. *»aTfiJftSnTV»Tt>J:^«*»l 10 
-20 ©eMt**S*fctt*3RS^ ; R ! > R 3 , R 4 

«, -en-en***, 7s/g. - hps, ->7ys. 

#;H?*->JH6. x--5^l,aSt>L<tt7;i/xfc 

R' . R ! . R s feitfR 4 <D—U£fz\t±T-t)mmz 

[tt*«2] (a) tfTIB-fttaS: (2) TS^nSl 

Ut2] 

R 5 — C=N , x 20 

-20 ©©Mt**a£*fctt**J§C7- ; R s tt. *i«T 
«*3nTlrvr*>J:V>BH|5Sc 1-10 Oftft**S ; Q 
tt, K*ft l ~ 5 ©IMbJcfca, 75/1, -hnl, 

SntWbJ:^, Kft2~10O7^k>, 7U 
-U>>bL<W:7JHrxU>g£^-r. ] 
[»*^3] »#7Sv>ft£#f^\ -f S^V-^ 30 

1 «Sl±©{t^«nr** , Jl3R3H 2 IB**©* 

[»*3S4] (a)«<l-^M5^-Jk 1. 
2-^fHSi' , /- , k 1. 4-5>*^-2-X 

1, 2-WfK5^/iJ>, 1, 2, 4-MMf 1 
;K5y!/U>, l. 4-^^^;i/-2-x^;n-5^ 
l/U>, 1, 2- : J^)V-\, 4, 5, 6-rh7k 
KDt'J5y>, 1, 8 -vTIf tfi^n [5, 4, 40 
0] ^>5 ? "fe>-7, 1, 5 -^T-tftf^n [4, 

3, 0] y*>-5a>&atfn*i«isi±T&*iff*E 

3fH«©«^. 

[«kR3i5] (A) i&J. *lS^fLTfe < tl\ & 
gtlfc 1 - 1 1 (D7)V^)Vm^ft\t.7^--)V7)V^-)VmiA 
(a) 0-*©Sg*JS^t|S^Ufc*jSO*^^>tW 

*if{7=.*>t^6«!iat$nsffiT*sHB*Hifla , «© 

[»5R«6] (A) *m&rtr*7-*>tf. %)i>tf> 
mte^tt y t> u< Ii-^7j^;i-ig|ixf;w^ft5 so 
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»^6atfn-&WtB«07=*>T»SB*5i5E l «© 
fUHK. 

>BftT**ffl|*« 6 !£**©««?*£. 

(A) ©r-yfa?? h 

fc«x^ ^ >y u n -)mm& e, & am#3g 1 Kic©« 
urn. 

1 i©7;^;i/S*fcH7U-JU7;u+;us^, m&i 

2 mmm<Dmvi7 $ 'jxt^^KD-^ommm^tm^ 
vtzmm<Dti^*>&&tft>)\<x>wt7=-*>frt,Mf$. 

;i^x?A«5¥a>x>-t}-. 

[0 0 0 1] 

feWT*{t'&*©4»ift*»Kfrs»tt^6fi:*7;i/ 
[0 0 0 2] 

XtfAi&SjSKfcLfc'b© (USP471597 6 
*) , •7l/-r>^©4i@i7> ; ex^ASS!§HtLfc : £) 
© (USP471597 6BJifflS) , JgKJJEfift^*;P 
#>®©4M7> ; &X^Am^^!S<hbfcfe© (USP 
4 4 7 3 8 6 4f«f) fti'^ftSntl^. * 
l2ll3>T>t©tMiLT, jftlfi*Hi©4ft7 
ytr^ASiltlfct)© (#4^95 4-9 7 0 4^ 

[0 0 0 3] m^tMSC/jN^t, !g»<t*3=k^i« 

*»Uft3&«6. ^ft/flflSFK^Ttt. ±E©*#«©i» 

Ma^ffi©x*ici-pT, ^yftttJ&tf&snT^a 
its «#j«fifl:-rsfc©, U7a-tt^#ttis^(o 

B»ttS«»«(C!ii<3R©6nTV»s. 
[0 0 0 4] ±E©WBtt£:*Ai*P#:&ffl^T 
7 ;p = x >j7 A %fi¥ a > x 2 £M 3 > x > * * 

«t*Ufc«^, ft«4fcM«T4ilF>*=SA*© <, t 
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[0 0 0 5] 

< . ffiJAttKgns <b <h fe \z& □*# &'£<t b 
[0 0 0 6] 

[«ii*»ft"rsfc»©¥a] **m»4. TIB 1 1 ] t 

[2] CjRtl«ft«f«itf [3] {3 

^-rT^s^^A^a^x^it^jf^-r-sfeoT* io 

[0 0 0 7] [1] TEHftS* (1) T^tlSN, 
N, N' -«8!75 5?>**#-r*fl:^* (a) ©4$ 

& (a) ©«w*»6a:«itft»«fcr 

[0 0 0 8] 
[ft 3] 

r ;-? =n 3 r4 (i) 

R 2 -N-R 3 
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[0 0 15] 
[ft 5] 
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[0 0 16] tt£R4lK£ (A) li^®75y>S^4 
iffi{t^nfcl^<^>14S (TfEft^it (4) ) ©«£© 
to, 73 ^>«<o*WHMi«Efl:LTHK 
ffi{fr*«ito«^ <TK<fc*5t (5) ) fc£<&9, 

*»wctt«n i b4tttt[i:sEii-r«. tffcft*©***? 
tons. 

[0 0 17] 
[ft 6] 



N 



(4) 



N- 



(5) 



[0 0 0 9] [SC«t»R' «. *&»Tg$£*lTV>T& 20 

' . r j . r 4 it, ^en^n*^*, 73 ys. ^fp 

^Tkh'SStlWTfcJ;^ 1 ~ 1 0 ©gift 

*iSStt. R' . R ! . R s &£tfR< ©— g|S£fc 

[0010] 12] ±r in vasm<D9Mm*mv*T 

[0011] [3] imm^^hxh^\ eutssu 
~i i©7;p+;p«*fctt7U-;i'7;i'*;P3£*<. TIB 30 
-te£ (2) T**n*««75-^>fl:^«©-*© , a 

*JS : ?tte^Ufc»iS©*5 1 ^->feJ;lf*;Ht5>SJ7 = 

[0 0 12] 
[ft 4] 

R 5 — C=N 
I I 



R — N— Q 



(2) 



[0 0 13] R' tt. *KaT««SnTV»T 40 

fc«kni**tt l~20 ©^ft*^S*fe«*^M^ ; R 

fc**3l ; Q tt, 1 ~ 5 ©Kfofcfcg. 7 3 7 

ft ^lTi^SnT^Tfeil>, «*»2-10©7 

f. ] 

[0 0 14] 2fc«W©IM¥tttt»H£ LTTffift^sS 

(3) T«sn*733?>a*wr«K4«tf[ (a) & 
£*r-r*££*«RHfcfcD, «ftm©*&&£& tut* 50 



[0018] mmmvTvmmftMfcfov&m, 

ffl&fSfcA. : S£3(5©75>©4gi7> ; E-A©mi:^ 

& 0 . cn&«fS»»sj6©»»*(i«-r* c ta«T 

[0 0 19] *«W*«fcO»«fcEiE-r«fe*CClT* 
5SWKov»TS6t < #b<»iflT*. ±E-flS^ (l) 
fc*V»T. R 1 14, 3W»*T«!ftSnT^»T"b±»/»ift* 
«fcl'-2 0©Kfi:**«fcl4**JK : ? t ft*L, R' t 

* 1 ~ 7 ©^ft*^a*fct4*mJI^T'*^, 

[0020] r ! , R* , r 4 14, *n-?n*»s. 7 
-Kaa, -/7/I, #jm^>;u*, x-t- 

i~i o©^ft*ma*^b, #$bv> , fe©tt&*»i 

~7©Mft*3tST-&3o 
[0 0 2 1] R 1 . R 3 . R 3 fe^^R 4 ©— gB££:tt 

R' £R 3 £©»£■. R 3 £R 4 £©ft§£tf**tf& 

[0 0 2 2] ±EHRx£ (1) T'^$n*N, N, N' 
-M75^>I*tt5fl:^i (a) »4««©*^i 
SMK©«£i#&.g>. 

[0 0 2 3] ±.mit&® (a) ©5^^©fe©©*f* 
fllfcbTtt. N, N-v^^U-N' -^>i?;i/7*;u 
A73i?>. N-^^;U-N, N' -^"OSW?*^ 
A75y>, N, N-5>jWU-N' -^>i^7-feh 
73v>. N, N-y^^-N' -!7x— Jl/7-fe h7 
5>?>, N-Z^lz-N, N' -Sf'OSWy-fe h73 
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[0 0 2 4] ±Efc£#T (a) ©5l35HK©fc©<hLT 
tt. 0J*.tf±IJHft3£ (2) T^Sn*8B«75^>{t 

[0 0 2 5] ±iS-&it (2) {CtJV^T, R 5 tt. 

aST?«*SnTV»T'bJ:t>iSl** 1 ~ 7 ©Rfl:**** 

[0 0 2 6] R' ttTKBESTttJftSnTlriT'bi^fii* 10 
ft 1-1 0©gHL**»££U R'tLTffSbUti 

©tt&*» 1 ~ 7 ©&***st*<5. 

[0 0 2 7] Qtt. RXftl~50Rft:*i>. 73/ 

- hag. ->7/3S, ^;i/^*->;PSfcb<«7JU 

Qtbtff* LVit)©«X^U->. n-Sfcttiso- 
7nk°l/X 7x^1/ >*5<fctfb;xU>S-tr&3. 

[0 0 2 8] _hffi-]Ri£ (2) T*Sn5»tt75 5?> 
■ft-a^Ji l/TIi, «Atf-f 5 2— -fS^/ 20 
U>«fel/<IJfh7kKDe'J5 ^>»&W-T5ft^ 

[0029] (i) -f 5 yv-jv&mit&wi 

• -f 3 y*J-)imMfc : 1 - * fMkf 5 ^'/-Jk 1 - 
1, 2-y/fJK5^/-Jl/, 1 -X5PJU- 2 

Ks^y-^ i -7i-^-2-/fMsy'/- 

;k 1 -<*.>i?)l-2-M L )l"( 5^1/- )k 1-/? 
Jh2-7iZiKSy7-Jk i-/?;u-2-^> 
yjkf 3 :?v-;k i, 4-^/^)1/^3^/-^. 30 

1, 5-^/^;kf3;?V-Jk 1, 2, 4-HJ/5F- 

i, 4->'^5 L ;i'-2-x5 1 ;^3^ 

•t*->7;Wl'^: 1 -/f 1 ^- 2 
MSfM, i-/^-2-^-^->x^;H'3^ 

l/— Jk 1 -^ff^-^y/Wi^Mk 

l- (js-^xx^p) — r 3 ^/-;k i-/^jp 

)V- 2 - / 3 y 2 

• -Hafcck #73/ : l-/^;i/-4 (5) - 40 
XhD<3^'/-;k 1, 2-v/^;l/-4 (5) -X 

hO-f3^/-Jk 1. 2-S?*^-5 (4) -73 
y-fS^y-Jk l-*7)V-4 (5) - (2-73/ 
X^;U) 3 ^y-Jk 1- (/3-7 3/X^)l>) <3 

[0 0 3 0] (\\)^>^M S.yV-Mt^ : I-** 
)l"S>y<3?V-;k 1 -/?)!/- 2 -^>v)U^> 
V-f3^l/-Jk 1-/3MI/-5 (6) -XhD^>y 
-Y3^/-Jl/fci: 

[0 0 3 1] (iii) 2— f S4'VU>3(&rr«4b& 50 
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ft: l-^fJK^^/'JX 1, 
l/U>. 1, 2, 4-MJ^fM5^/»JX 1. 4 
- v/^l/- 2 -XfMS^'J >, 1-/^-2 
-7xrH 3*vu >. 1 -/^ju- 2 -^>->*;i/-T 
3*V>J>, 1 - ^^-2-t*yIfM 3*VU 

^-2-7>f->M$y i /U>, 1 -/9 1 Jl/-2-'\ 

T^xs^kf 3*V'JX l- (/3-**->x^;w - 
2-/fMS^'J>. 1 -/^;i/-2-xh*->/ 
3MkT 3^VD>> 1 -X^>*->/^PJ^-2-/3 1 )kr 
3;5'V' , 'J>fc^: 

[0 0 3 2] (iv)^h5kHDtfU3v J >gi£W-f5fl: 
: 1 -/3Mt/- 1 , 4, 5, 6 -f h7t Kntf U 
3vX 1, 2-v/5 1 Jl/-l, 4, 5, 6-fh7t 
KatfU3v>, 1, 8 -v7-tfk*v^P [5, 4, 
0] ^>x-fe>-7, 1, 5 t'v^D [4, 
3, 0] /*>-5£teU©£bT, #&&S46-37 
5 0 3#^tlE®$nT^St)©^t* 

[0 0 3 3] «±±Eft^(ft (a) iLTtfiJ^Lfcfc© 

©3^»*L^t>©«, ±e-^s: (2) t'^sn^i 

tt7 5 5»fl:*fcT**. Mfc#*Ll»*>©tt, -f^y 
l/-;USR, 2-' f 5^/'J>St.L<IJfh7k HPtf 

u5 5?>jRswr<&<t^* ; St. i -/^;kf 3^; 

— )k 1, 2-^fK3^/-*, 1, 4 
)U-2-X3Mkf 3*V-)k i-^fM>V<5y 
>/-Jk 1, 2 -y^fJK 3^VU >, 1, 2, 4- 

hwfiwsy'/'jx i. 4-> f /5 1 ;u-2-x^ 

HS^/'J >, 1 -/5 L ;i'- 2 -A7"fMS^/U 
X 1, 2-v/^;U-l, 4, 5, 6-7-h^fcKn 
tf'J3>?>» 1, 8-v7iftfv^D [5, 4, 0] £ 
>x-fc>-7:fc<fctfl, 5-vT1fh:->^D [4, 3, 

0] ;^>-5m 

[0 0 3 4] tt4ft& (A) tt, il^_LiSi' (a) tL 

[0 0 3 5] ±«ftft« (a) ©4$ft©73&£0iJ^-r 
•g>£. J. Am. Chem. Soc. , 6 9, 2 2 6 9 

(1947) fcK«©«fc-3ic:4«Mfcm ;\uy>it7)V 

JrJl&m^imitT'gZ, {L£#l (a) ©ffc©4 

RfcfclfcLTtt, ^TJMrJUB*. 7Jk*>$?XX7MU 

(U. S. S. R. SU1 7 6 2 9 0) > 

(USP 2 6 3 5 1 0 0) , ®m^*7-)\s (J ou r n 
al f. prakt. Chemie. Band31 
7, Heft5, 1975, 733) . X#+->S## 
(USP2 1 2 7 4 7 6) fc£fc«jRT£<5. C 
©«fc5fcbT48Mfc©'5*., R4fijft (A) fctftTT* 
7-*>i:7rt>^^i5«^5tt, fll*. 
fcWfcfcfc (a) *ADy>fl:7;p*JUT4»fl:«. 

Sfe7x*>fcSEAfcl>i*tt. 09*1*4 «Mfcffc©A ay 
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[0 0 3 6] R4ft& (A) tLTffSU^feOH ft 
(a) UTfccki^ K3t&l~l 

^JtSjS^ti:. M^glCctO. *?£L^i£7X*> 

~ 1 1 <D7 )i*)vm$Ltz\*T u -^rjw+jpssj&tft^rtfc 
7-*>tfrt>m$.2nz>m.T*$)Z>. io 

[0 0 3 7] 4flfc% (A) +07-*>*«Wi-r*» 

(v) ©4|&8£T*&<5. 
[0 0 3 8] (i) #Jktf 

•*U*Jl/#>« (2-4iB©#U*^#>«) :BiilW 
j&ji?U#Jktf>gg [«W#'J*;W5>lfc v 

o>b£. 3A^K. yjk*jpg£, 7>»e>B6. t?yu> 

&fa#'j #Jktf>gE (v^>s, 7v-^i, -f^xi 

] 'J l7?)m. -TV 20 

ft] • *+->*jp#>» : mmm**^ 

jm*>» C-y-u^JUt v>^JH£&£] -^ytfjktf 
>« : R** 1 ~ 3 0 OBKiSt / [teftt 
y*^#>BI <*8£. INK. ynW>l. ftft, -YV 

MBfe, *yD>S. x^->h^, 
^7Jktf>&, 5tfUJHk 5UXf>S, Xr7'J> 
^'\>®?^t*) . ;F$&fn^y #Jktf>& (t^uji^ 30 

Jktf>B£ [feJ&W. ir<&», t7H8ftf] ts.il. 

[0 0 3 9] (i\)7x./—)im. 

• l«7i/-^ (7x./-)m* t7HHSH 
tl) : 7iy-* ; 7^JV7i;-W| (^W 1 /- 

;k *v-ky-jk xf^7i;-Jk ni±tMv- 

:/P tf Jk7xy—Jk ntJj;^ V75JU7xy— ;k 

^y/z;i,7i/-;k -i v Hf^7xy-M 
if) ; * h*->-7x/-JHi (^-TV-Jk #7^3 
— Jk&i!) — Jk •/i?D^->Ji'7iy-j^ 40 
■t'-^H(7i/-;kAf3-ji'. n/;k>>. tfptf 
n - ;kfc J: 7 □ o ?)Vis > is. E 

[0 0 4 0] (iii) ^yfc«fctf5?7JI/*JM*lfcx;*f-;i' 

;k ^yfeettfv- (2-x5P;k\*vJk «xxt 
Jk tyfcitfSM' vrisfrmm^XTJVtsiE 

[0 0 4 1] (iv)x;k*>g£ 

p- hjkx>x;k*>sr, Y i ^y)v^>^i>7.)Vi^>m. 
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[0 0 4 2] (v) 

y*>*jk*>$ft£* 

[0 0 4 3] 7Jk5=?A*#a >?>■*©««?*©« 
*5 <fc v7 Jk*JU U >lX7,fJH'J 0 . 2 6 * b 

[0044] ti2if3>f>itos^. ;ine>©? 

[0 0 4 5] $©#?*«, il^4 6-5 0 0. 
<(J90~3 0 0T*5. »W*«5 0 0$®^.5tl 

[0 0 4 6] #fS0JcD1lfS?i£© p Htt, iSS 4~ 1 1 , 
if*b<«6~9T-*D. M4Mig (A) £SfjglT£l& 
«m^$©pHrt^CD$gffl<h&3ck-5&&fr 

7-*><Dmm. mRm%?<D&m r»m.-t*£&^. 

=.* >&&&&£ LTfflV^Kf p HHSEfcfflj8rr*&B 
A***. t»«OpH(t M«0 2 5tT0pH 

[0047] *«Mo«»«ttt» sua* (a) v>mm 

[0 0 4 8] • tjio-jms : iffi7;kti-;i/ (y^ju 
y;U3— jk x^jkTjka— ;k ^DtfJkTJkn— jk 
^;kr;ka— Jk v»7-fe h>7Jkn— Jk ^>vJkT 
jkn-jk T5Jkrjpp-;k 7JP7UJkr;k3-;i//cC 
if) ; 2<B7;i/3-;w (x^k>yu p-jk yptrk 
>^Uxi-jk -7xfi/>yja-;k ^\+->k>^u 

xi-Jk^t*) ; Zm7)V=L-)V (if >)-£>)>&£*) ;^ 
^->h-Jk^£i: 
[0 0 4 9] • X— ^JU^ : ^7 X-^Jk (X^k>^ 

Uxi-Jk^y y^jkx-^ju, x^l/>yjn-jk^:y 
X^JkX— 7-Jk yIfU>^'j3- Jkty y^;kx— 
7-Jk yXft/>i/'j3- Jl^yx^JkX-7Mk x^ 
k>^'JP-Jk^xXJkX— ^Jk f F7tHP77. 
>. 3 - y ^Jk^ h7tHP77>ft i') ; ^X-^;U 

(xfkvyj^ -;kv y ?;kx-T-;k x^ 1 k > ^ u 

a-Jl^vx^Jkx-T-Jk ^x^k>^7*'J 3-jkv?y^ 
jkx-^Jk i^ifkvyu p-jk^x^jkx— r-Jk^c 

[0 0 5 0] -75KS:J|?M75Ha (N-^P 
*JkA75K, N, N-v^y^Jk^JUATS H, N-X 
^JI/*JPA75H. N, N-vX^Jl'*;i/A75 
£*) ; 7-th7$ (N-y^kT-fehTS h\ N, 
N-v^y^JkT-fe h75 H. N-xWth7 5K. 



( 

9 

N, N-3>X^U7-feH75 F&a ;/d^>75 
H« (N, N-3^^iP:/Dtr*>7S Hfct*) ; 

[0051] • ^-y-i/u^y >a : N-*^-2- 

[0 0 5 2] • 5? h>® : r-^D7? h>, o- 

r-AI/D7J'hX 6 -;^1/D7J' H>&£ 
[0 0 5 3] • = HJ;PS|: 7-feH-H'JJk 

[0 0 5 4] • #-#*-Hg|: Xf 1 

[0055] • ^(Dm^mmm ■. v*^tji/#*-> 
F. tju*7>. l. 3-s?^^-2— fsyyj V 

[0 0 5 6] »atLT»*tUt)©it 7;i/5^?A 
fcttX?^>yy:a-^££#£?-*»fflT*S. «^ 

[0057] %m®mtth\z7i<.*m^z>m&<D*(D^ 

T> SKte3M»%JMT, ftfclMX&T-C**. 
[0 0 5 8] #B9i©W»tttt#gCJ:»J. a*©8s*P 

[0 0 5 9] #!£W©*#«t::*5tt*4«Jfi. (A) <7^T 

«u«©s«Kias^n-ca«i-7 0Mix, 
[0060] *ft9HDn%<£*m : m* xzmommk 

7;i/5xtf£*j»:i>7*>-y\ tM2l|3>r>1t 1 

ttXsTh&^mmiki-i ico7;p+;PS*fc«7U 

-JI/7;U^St5^ (2) T5££ft3»K7S5? 

±at*;p*>*7x*>*6*j«$ns«0W*»JBi* 
[0 0 6 1] ^i0«7;i^5x'i7i,«^rj>5 ; >-y-©^ 

^i/$$#©«j££jrcL-T^-5. glHOtfeO, 7)1 
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ztiz&QmTtm&t'nT^z, src. ::©*^©» 

gb. 7;i/5X'7A'7--Xrtl~£fAL-. »P*tt*t* 
[0 0 6 2] 

io [0 0 6 3] juTc^-r#»#tt*©ft^»&*r. 

MA-MZ-M :VH>St/ (1-/W 

5^'/-iH *^;!/4$l& 

pa-mz-m : y^^m^s ( 1 -^JM" 5 

yV-JU) *^Jt/4/&& 

PA-DMZ-M : y?)im*y (1, 2-v*? 1 

jn's^y-JW *^;u4«« 

PA-DMEZ-M : -7 9)Vf&iJ (1, 4-3**? 1 

PA-MBZ-M : (1 -/^JU^> 

20 »/-f5^y--/W X7-JU4Sm 

PA-DMZL-M : 7^/^/ (1, 2-*J*=f- 

W5^/'j» *3\>U4««[ 

PA-TMZL-M -.y^JVm^y (1, 2, 4-h 

PA-MC7ZL-M:7^;HEt; (l-*^-2 

PA • DMTHP-M : yZiV&'tJ (1. 2-v*^ 
;U-1, 4, 5, 6 -T- H9t HDfcfU5 3>» 
4®tf& 

30 PA-DBU-M : 7 9 (1, 8-^7+F 
t*->^D [5, 4, 0] <^>5r-fe>-7) *3MU4$^ 
PA-DBN-M :y9)im^y (1. 5-3*7-* 

t*->^p [4, 3, o] y^>-5) *5P;U4aifi 

BF, • TMZL-M : BS7vfl:#£« (1, 2, 4- 

hj^jh- 5*vu» ^^4»* 

FMS • TMZL-M : H7 Wt^^TJl/tfOS? 
(1, 2, 4-hy^fMS^/U» ^^4«ifi 
PF, • DMZL-M : 7s7yiVJ>m (1. 2-5?* 

40 MA-MTEAH : T W (*^J!/HJX 
^Jl/7> ; 6X>5A) * 

PA-EAH : 7^1^*:/ (^h5X3Ml/7 

>3rX«}A) i£ 

BF, • EAH 107 7(^^7 (fh7l 

3MP7>*X^A) £ 

GBL : r-7fD7^h> 

PC : y°neu>*-X*-h 

[0 0 6 4] mmu 

1 LOSUS»St«iS:*-hi' W^CRK5?^^;V2 
50 7 0. Og, 1 -/^JM* S.yV-)V8 2. 0g£&« 



11 

u fc&mmi 3 0-CT2 mmKfoLtz. 

$119 5. 0%TfeoAc. 5teK*<»*Sj:«»««*e3cL 
fcO-S^^KK (l-^fMsy'/-^) *?W4 
ftJft£15 5. 2g OSM® 9 0 K) O^IC* 
^JU^gS? <1-*^JM'5 4^/-;W ^JMil3 
5. 0 g£*?y-;i/2 0 0 giCjgj&U 7H >j®2 

4tfc, 8 0t)/20mmHgTH 

M«»[MA-MZ-M] 39. 2g (SUM© 9 
0. 2%) £f#fco 
[0 0 6 5] fiittt 2-11 
TSyXt'&ft: 1 -*7JM syy-JU. »{t^« : 
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ffiti i cw-rnjfiw 2-11 ©ig*stfc©{i:£#)£f# 

[0 0 6 6] <jgi£0ijl~l 1. ft£0iJl~2 

g i fitt^/£is«Ht*»«r*fc*. XRwvnmm 1 

~ 1 l*S«fctffl!*m. 2©» &##rgg£ffl^ 

[0 0 6 7] SM4>NttftK : l»a«»#rK*5WS« 
MS 

f&#tfgfi : g¥*«<*iS£tt«T h r m o f 1 

ex TG8 1 1 0 

W5££fr : 1 0 "C/m i n . iHfiS 

3 5ot. mammts. 

[0 0 6 81 















MA-MZ-M 


261 


275 




PA-MZ-M 


264 


281 


mm 


PA-DMZ-M 


282 


301 


mm* 


PA-DMEZ-M 


279 


296 


mm* 


PA-MBZ-M 


266 


286 


mm* 


PA-DMZL-M 


262 


287 


mmmi 


PA-TMZL-M 


272 


303 


mm 


PA-MC7ZL-M 


275 


299 




PA-DMTHP-M 


265 


290 




PA-DBU-M 


294 


306 




PA-DBN-M 


271 


297 




MA-MTEAH 


241 


245 




PA-EAH 


244 


260 



[0 0 6 9] *l*>6*RlH©jlG8fim~l ltt. t£* 

K (2 6 0*0 kLhT'fcO, *»W©4««ttiJ7D- 

[0 0 7 0] ^Jg^Jl 2-2 4, «^J3~5 
Sfc, £2 tt^ggHOSttttf 12-2 4fe«fct«e3(E« 3 



-5 pH. l9]»t^Saa^ (15 01C. 

lOftEfl) «Jt«#S (3 CO mS/cm) ZmXstz. 
&©T*&£. fciKU 2~2 4#«fcZ«E#0»5 

[0 0 7 1] 
[^2] 



W2 0 0 0- 1 5 6 3 2 9 







25t 


mm 

(30°C.mS/cm) 








MA'MZ-M 25 


7.2 


165 


15.3 




PA-MZ-M 25 


7.5 


12.1 


11.6 




PA-DMZ-M 25 


7.3 


11.8 


11.3 


SH60J15 


PA-DMEZ-M 25 


6.5 


11.5 


11.5 




PA-MBZ-M 25 


7.3 


11.0 


10.6 




PA-DMZL-M 25 


7.5 


13.2 


12.8 


3IS&GI18 


PA-TMZL-M 25 


7.0 


13.0 


13.0 




PA-DMTHP-M 25 
G BL ... _ ... 75 


8.0 


13.0 


12.6 


SIKE«20 


PA-DBU-M 25 


7.5 


11.2 


10.5 




PA-DBN-M 25 


8.0 


11.5 


10.8 




BF 4 TMZL-M 25 


7.1 


10.9 




9Qk«23 


FMS-TMZL-M 25 


7.0 


10.5 


"\ 


SS!6«24 


PF 8 -DMZL-M 25 
PC 75 


7.1 


10.7 




tt*#]3 


MA-MTEAH 25 
GBL 75 


80 


15.7 


14.7 


tt*M4 


PA-EAH 25 
G8L 75 


7.0 


10.8 


10.3 


ft*095 


BF 4 -EAH 25 
PC 75 


6.9 


10.2 





[0 0 7 2] ^frZWZfrtz&ottftwamMMi 

2 t'mm 3 . mm 13-21 tfie*«4 tsjt«b 
m^mntr^mmmmxmz %mnx^ aiz 

[00.73] mmm 25-34, vtmi 6-7 
&%ft*tt%T)v^-vi±mM^> : r>*)-*mj8.\s. 40 

mmmi 2 KSbt*j6«o«wiiis$g$tT. 

«SE6. 3V-#t«I3 3 0 0/tF W-fX:*^ 
XL 1 5) 07JR-^Ati3>T>W5ifc 0 
[0 0 7 4] £<D?>y : >-V-m :: F&%iatt£&\Z7)\'5. 

-y&M<Dnm5--ziz&Aisfc'&. ti-v>vwx.\z 
&K>Mnm$:m±Ltz. z\(Dmnwz\t-(^y^u>t 



[0 0 7 5] II^J2 6-3 4, tE3fc09 6 ~ 7 Tte, & 

&. 

[0 0 7 6] (fflV^IMHK) 
H^J 2 6 : JUi&gfll 1 3 C^Ufc*^©**?* 
IIJ6« 2 7 : mmm l 4 K5SLfc#3EW©*jBiR 

*ss#j 2 8 : 1 5 \ZKhtz*miv>nmm 
mmm2 9 : $&m 1 6 ic^Lfc*3sw©«si« 

3 0 : H^J 1 7 K*l&*X9!<Z>«IHft 

uss^j 3 1 : mm 1 8 

nmm 3 2 : ^sg#i 1 9 iz^ft^mcDnmm 
mmm 3 3 : mmm 2 0 \z^Ltz*§mv>m.&m 
nmm 3 4 mmm 2 1 fc^Lfc*%^©«« 

ft*#iJ 6 : 3 fcwUfc(iE*0>«|i|*c 

®L*m 7 : t£*0)J 4 CwLfcfi£*OtllW 

[0 0 7 7] HSg^J 2 6-3 4 *5<fctfflf3l50!l 6 CD7;P5 
- r >A«jg3>5 ; >-y-{'^«JE^^»PL. 1 1 01CT 
2 0 0 0B#M (h) ©?9ffllifflHttlfcSfTofc. ^©S^ 
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*S*£«3fcwLfc. fc*5, ttftfttt&fcfrl I0 07 8] 

tU tt**S*tt"tO¥^ttT55Ufc. I^i2 0tT [S3] 





«a w 


1 lCC-ZOOOh« 






t a n 0 <%) 




t a n S W 






I 5. 0 


3 0 9 7 


1 6. 2 


*»W 2 7 


3 3 4 1 


1 5. 2 


3 12 3 


1 6. 4 


Z 8 


3 2 8 0 


1 5. 4 


3 0 6 7 


1 5. 2 


S?*«I2 9 


3 3 10 


15. 8 


3 0 9 5 


1 7. 0 


013 0 


3 2 9 8 


1 4. 4 


3 0 8 3 


1 5. 6 


saw 3 i 


3 2 8 5 


1 4. 6 


3 0 7 1 


1 4. 0 


*»H3 2 


3 3 0 0 


14. e 


3 0 8 6 


1 6. 7 


**ei3 3 


3 3 0 5 


1 5. 5 


3 0 9 0 


1 6. 7 


£*«3 4 


3 3 0 1 


1 5. 4 


3 0 8 6 


1 6. 6 




3 2 9 7 


1 6. 9 


3 0 8 3 


1 8. 2 


«*) 




■f ftfc I 0 e 







[0 0 7 9] £a>*3*»5WSa*&J:3lC. *5&w?)m 

T, tan *fc*0«WfJEtfefc'b«n*. "T 

&t)%*5£W©«jB«[*fflVJ*itC«kO, t and tit 

[0 0 8 0] *tC. 2 5 ~ 3 4 6 ~ 

7 OTJ^-^AtiSl^ >f >*Ci£tffi- 1. 5V£ 



8HHJU US. 8 5 "C - fflttMS. 8 0 % ©MM • W.M0zft 
TT. 2 0 0 0RIK (h) oitasfinettffftWffofc. 

[0 0 8 1] 
[*4] 





ftaScJgttfftt (851C-80XBB. -LSYWitt) 


ZSOh % | 500b tS ( 1000H & | 2000b ft 


K«S«I2 5 


2 0 0 0 h *"C, L 


ssise* 2 6 


2 0 0 0 hit. L 


SC««Z 7 


2 00 0 h4f. £RJ**iL 


£{§612 8 


2 o o o h * t?. ±&mntt L 




2 0 0 0 h * i&AftIL 


&t&m 3 o 


2 0 0 0 hit*. 


Sstg0»3 1 


2 0 0 0 kit, i8S»4L 


XJM3 2 


2 0 0 0 hit, L 


ies««3 3 


2 0 0 0 h it-, £«S*fcL 


91*6013 4 


2 0 0 0 hST, AftHftftL 






jfcCC*2ffl 


iSCC* 6fl 


Sir CA7<B 


«£*«7 











[0 0 8 2] £©*4*»&W&*»&J:3fc, 
Jg#J2 5~3 4 0iJji:J:57^5-'?AS)l|3>f> 



[0 0 8 3] Mftl2 2~2 4*J:t«e*«6K: 

£ftftl2 2~2 4©«« 
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[0 0 8 4] 

[%«©$£] £t±0«fc-5t*«W0 4«R1fitta»*J» 

carina a. &m*'£it. Bftiftvs'boT 

[0 0 8 5] *»M©«B«!€«»fk^* : ?-. WAtf7 
;U5->>Aa^n>x>-y-{C^ffl-r^)<i:. t a n 6tf{& 
<. ^O. (t an<5©g{L) tfftjg 

-So 

[0 0 8 6] *3SWO*)B«*^y^"S7;i/3 = 
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[0087] *mw<DmM®zn^2mm?>7">v\z 

[0 0 8 8] Mil. iU^hD^DSj^miE 

10 U Il'i' hDi7D5y^^^©^Srfi<-r-5i: 
H3»***T«fe©T**. J2U©J:3K. ^©IH 
W«B©*fcS fe©T«*. 

[0ffi©ffi¥&mw] 

[an *»w©«sHft*afflr4©t»a«:7;us- 

[fr^©tfcBJ] 

1 MMfi 

2 Me 

3 

20 4 3lttiLU-K 



[01] 



